Fertility clinics (and some employers) in the UK and other high-income countries have recently started to offer egg freezing to women concerned about their age-related fertility decline. Because the use of egg freezing for this purpose is new, there is no reliable evidence of its usefulness, or otherwise. There are no guarantees that egg freezing will work, and for many and perhaps most women, their frozen eggs will never be used. It is also unclear whether egg freezing is a positive development for women in general. It offers an additional choice, and it may enable some women to have genetically-related children more easily in the future. At the same time, it could be argued that egg freezing individualises and medicalises the social problem of a mismatch between female fertility and when women and men feel ready to have children. This article suggests that egg freezing is an ambiguous technology, whose benefits are as yet speculative, and that women therefore need as much clear and frank information as possible in order to navigate this new and by no means straightforward choice.
Introduction
'Social' egg freezing is an ambiguous technology; it expands the options available to some women, while at the same creating new dilemmas. By enlarging the market for infertility treatment to include fertile young women, egg freezing also represents a lucrative marketing opportunity for the fertility industry. Given the complexities of 'social' egg freezing, both for individual women and for woman in general, it is important that it is not oversold as a simple way for women to 'stop the biological clock'. Women now in their twenties and thirties are navigating choices that were unavailable to previous generations of women. To paraphrase Rayna Rapp (1999, p. 317) , these women are the "contemporary moral pioneers" of this new technology. My purpose in this article is to argue that these pioneering women need access to comprehensive, clear and balanced information about egg freezing's implications, uncertainties and ambiguities.
Egg freezing: A new clinical option
The first birth from a frozen oocyte was reported thirty years ago (Chen, 1986) , but until very recently success rates were too low for egg freezing to be considered standard treatment (Lockwood, 2011) . This has changed following the development of a new and more successful 'fast-freezing' technique, known as vitrification (literally, turning to glass) (Kuleshova et al, 1999; Lockwood, 2011) . At the end of 2012, in a guideline published in early 2013, the American Society of Reproductive Medicine declared that oocyte cryopreservation "should no longer be considered experimental" (Practice committees of the SART and ASRM, 2013) .
Egg freezing undoubtedly expands the choices available to women who have been diagnosed with cancer, and who are concerned that their cancer treatment will leave them infertile. In the past, women who might want to have children after having been treated for cancer would be advised to freeze embryos rather than eggs. This would leave the woman vulnerable to her partner, or the sperm donor, subsequently withdrawing his consent to the embryos' storage and use. In the UK, the storage and use of embryos is lawful only with both gamete providers' ongoing consent. As a result, if the man whose sperm was used to create the embryos withdraws his consent to their continued storage, clinics have no option other than to dispose of them.
In 2007, in the case of Natallie Evans, a woman who had created six embryos before undergoing treatment for ovarian cancer, and whose ex-partner subsequently withdrew his consent to the embryos' storage and use, the Grand Chamber of the European Court of Human Rights confirmed that the UK statutory provision (Human Fertilisation and Embryology Act 1990, sch. 3, para 4) , which effectively gives men (and women) the right to veto their ex-partners' use of their embryos was compatible with the European Convention on Human Rights (Evans v United Kingdom Application no 6339/05 (2007) .
When the Human Fertilisation and Embryology Act 1990 was updated in 2008, it
provided for a new 12-month 'cooling-off period' for couples who disagree about their embryos' storage and use (Human Fertilisation and Embryology Act 1990, sch. 3 para. 4A), but if agreement cannot be reached within a year, the right of veto remains. As a result of egg freezing, however, this scenario is unlikely to arise in the future, because a cancer patient in Natallie Evans' position would now freeze her eggs instead, and would therefore be able to use them in the future, with a new partner or with donor sperm.
In addition, egg freezing provides a new option for women concerned about their agerelated fertility decline. A woman's chance of conceiving naturally declines steadily from her late twenties onwards, and rapidly in her late thirties and forties (Dunson et al, 2002) . Her risk of miscarriage also increases: at age 40, the risk of miscarriage is 40 per cent; at 45, it is 75 per cent (Lockwood, 2011) . Contrary to public perception, IVF does not offer a solution to women's age-related fertility decline: As Daly and Bewley (2013) explain: "Assisted reproduction treatment may be able to assist a man with a low sperm count or overcome the problem of a woman with blocked Fallopian tubes, but unfortunately it is not designed to overcome egg degeneration". According to the most recent Human Fertilisation and Embryology Authority (HFEA) data, the pregnancy rate, per embryo transfer, for women receiving IVF treatment using their own fresh eggs drops between the ages of 35 and 45 from 38.2 to 2.2 per cent (HFEA, 2016) . If a woman froze some of her eggs in her early thirties, IVF using those frozen eggs would be more likely to work into her late thirties and forties.
What is controversially (Stoop et al, 2014) described as 'social' egg freezing presents women who think that they might want to have a baby in the future, and who can afford it, with a new choice to make. Because 'social' egg freezing is so new, we do not know how many women will actually use their stored eggs, and how many will experience involuntary childlessness, despite having frozen their eggs. There is therefore considerable uncertainty over whether egg freezing is a sensible precautionary step, or a physically invasive waste of money.
The latest HFEA data suggest that, for women undergoing IVF with thawed eggs, there is a pregnancy rate, per embryo transfer, of 22.2 per cent, and a live birth rate of 13.9 per cent (HFEA, 2016) . Without giving percentages, the HFEA warns that: "The birth rate in the older age group, aged 38 years and over, is substantially lower" (HFEA, 2016) . The number of women returning to use their previously frozen eggs in treatment is as yet so small that these data should be treated with caution, especially since some women may be using eggs that were frozen using slow-freezing, rather than vitrification, when success rates could be predicted to be very low indeed. Also based on small and imperfect samples, data from the Society for Assisted Reproductive Technology (SART) registry in the US suggest a live birth rate per warming cycle of around 24 per cent (Alter et al, 2015) . Although reliable data are scarce, it is clear that, while egg freezing may increase a woman's chances of conceiving through IVF into her forties, just as with natural reproduction, there can be no guarantee that her frozen eggs will lead to the birth of a healthy child. An American Society for Reproductive Medicine (ASRM) patient factsheet puts this bluntly:
Will my frozen eggs guarantee a future baby? No. Even in younger women (i.e., <38-yearsold), the chance that one frozen egg will yield a baby in the future is around 2-12%. As women get older and egg quality goes down, the pregnancy rate per frozen egg drops further (ASRM, 2014).
Since vitrification became widely available, there has been a steady increase in the number of women freezing their eggs. In the UK, according to the latest HFEA data, 816 women froze eggs for their own future use in 2014, compared with 652 women in 2013 (HFEA, 2016), a 25 per cent increase. In 2015, research carried out for a private 'clinic comparison' website found that "egg freezing has seen the sharpest annual rise in demand of all fertility treatments, with enquiries within the UK up 407% and to Spanish clinics up 867%" (Whatclinic.com, 2015) . In the US, almost 5,000 women froze their eggs in 2013, and it has been predicted that this figure will rise to 76,000 by 2018 (Alter et al, 2015) .
In the UK, egg freezing is regulated by the Human Fertilisation and Embryology Act 1990, as amended in 2008, and by the HFEA. It would be a criminal offence to store eggs without a licence from the HFEA (Human Fertilisation and Embryology Act 1990, s. 4(1)). A woman's consent to the storage of her eggs must be in writing (Human Fertilisation and Embryology Act 1990, sch. 3, para. 1), and must specify what is to happen to her eggs in the event of her death or incapacity (Human Fertilisation and Embryology Act 1990, sch. 3, para. 2(2)). Before giving consent, women should have been given the opportunity to receive "proper counselling" about egg freezing's implications (Human Fertilisation and Embryology Act 1990, sch. 3, para. 3 (1)(a)), and they "must be provided with such relevant information as is proper" (Human Fertilisation and Embryology Act 1990, sch. 3, para. 3 (1)(b)). There is also an overarching responsibility upon those in charge of clinics, known as Persons Responsible, to ensure that only "suitable practices" are used in the clinic (Human Fertilisation and Embryology Act 1990, s.17(1)(d)).
While there is a clear statutory requirement, in addition to the doctor's ordinary duty of care (Montgomery v Lanarkshire Health Board [2015] UKSC 11) to ensure that women have access to proper information before consenting to egg freezing, it is inherently difficult to provide accurate and comprehensive information about a new treatment's risks and benefits, especially when clinicians are unable to rely upon data from large-scale clinical trials. There is a long history of fertility treatments being introduced to the clinic "without appropriate development and evidence-based medicine to show that the procedure is safe and beneficial to the patient" (Harper et al, 2012) . As Hans Evers (2016) Even more bluntly, Susan Bewley (2016) has suggested that "[i]n the global fertility industry, patients effectively pay extra for their putative children to become human experimental subjects".
Of course, it is not always possible to carry out randomised controlled trials of new fertility treatments, because it will often be impossible to have a non-treatment control group (Harper et al, 2012) . But while it may be acceptable to use new reproductive techniques in the clinic when there is a reasonable -and evidence-based -likelihood of their safety and efficacy, clinicians should nevertheless be honest with their patients about the absence of data (and they should also be trying to gather data that might be useful to future patients). In relation to egg freezing, clinicians can explain what they know about egg freezing, but it is equally important that they are frank about what is not yet known or understood. This is especially important given that women commonly first encounter information about egg freezing through the print and online media, rather than via the HFEA's website, or the websites of licensed clinics. Women's magazines like Vogue, Cosmopolitan and Grazia, and newspapers including The Guardian and the Daily Telegraph regularly carry feature articles about egg freezing. These sometimes make extravagant claims, such as: "stopping the biological clock through egg freezing has long been the ultimate feminist fantasy" (Hass, 2011) . Typical titles include "Freezing eggs -is this what we're all doing now?" (Richards, 2013c) ; "Egg freezing: the perfect 30th birthday gift for women" (Peck, 2014) and "I'm so glad I've frozen my eggs" (McBride, 2013) . Clinics report that these articles, many of which include enthusiastic first-person accounts of the experience of egg freezing, often prompt a spike in inquiries (Waldby, 2015b) . It is therefore critical that when a woman first approaches a clinic to inquire about egg freezing, the information she receives represents an evidencebased corrective to anecdotal media hyperbole. 
An ambiguous technology
Women contemplating freezing their eggs have to navigate a series of difficult choices about when to freeze, and whether it is worth doing at all. Egg freezing's wider implications are also ambiguous: does it liberate women from the constraints of their reproductive biology or is it a medical solution to a social problem? Does the marketing of egg freezing to young women reinforce the idea that motherhood is women's natural destiny, or does it potentially level the 'playing field' for working men and women? At the same time, might it widen the gap between rich and poor women's experiences of childbearing? In what follows, I will set out the multiple ambiguities of social egg freezing, for individual women and for women more generally, before turning to consider the challenges of obtaining informed consent when so little is known about the long term utility of egg freezing. give for freezing their eggs is that they do not have a suitable partner (Baldwin et al, 2015) . A recurring theme is that egg freezing relieves the pressure that women who might want to have children in the future otherwise experience as a result of their declining fertility. It is a way to "keep their options open" for longer (Waldby, 2015a) . Egg freezing buys women more time in which to create a stable household, and to feel "mature enough" for childbearing (Birch Petersen et al, 2015) . Catherine Waldby's interviewees believed that egg freezing "gave them a more equal footing in the complex game of thirty-something couple formation, because, like men, they did not need to fret about each passing year" (Waldby, 2015a) .
It is common for women to describe "their banked eggs as a form of insurance" (Waldby, 2015a) . Clinicians too have invoked the metaphor of insurance when describing egg freezing. Gillian Lockwood (2011) , for example, has said that "It could be that early oocyte cryopreservation will be regarded as equivalent to an insurance premium that one is prepared to pay, hoping that the policy need never be claimed on but being reassured to think it is there if the worst happens and natural pregnancy does not occur". Given the cost of egg freezing, however, and its modest success rates, Mertes and Pennings (2011) suggest that "a lottery ticket would be a better metaphor for a cryopreserved oocyte than an insurance policy, especially for women freezing in their late thirties or later".
Nevertheless, given that no other insurance policy exists against age-related fertility decline, taking the initiative to freeze one's eggs, in order to try to exercise some control over one's declining fertility, may 'feel' better than doing nothing. As a woman interviewed for a Guardian feature article on egg freezing explained:
Even if it doesn't work, at least I've given it a shot… If there is some chance, I would rather do something than nothing. You're not going to regret having had a go. If you end up trying for a baby and you can't conceive -and you'd thought about freezing at 29 but decided you'd rather spend the money on a holiday -you'd never forgive yourself (Lydia Cowell, quoted in Sarner, 2015) .
The possibility of regretting not freezing one's eggs may tip the balance for many women:
you may or may not need to use your frozen eggs, but if you do need them and you chose not to freeze your eggs when you still had that option, you might be likely to blame yourself (Richards, 2013a; Richards 2013b) . Rather than providing insurance against future infertility, it might then be more accurate to say that egg freezing offers insurance against future regret.
Economists and social psychologists have studied the role anticipated regret plays in decision-making (Loomes and Sugden, 1982; Sandberg and Conner, 2008; Krähmer and Stone, 2013) . Regret is an unpleasant, negative emotion that people strive to avoid by anticipating the future possibility of regret and acting accordingly; we are, as Zeelenberg (1999) has pointed out, "regret averse". The fear of regretting childlessness might even be especially powerful, because of a "widely shared (implicit) belief that childless people who regret not having children are right" (Mertes, 2016, emphasis in original) .
Anticipated decision regret is often a powerful motivating factor in people's decisions to take up the offer of new technologies, and this is the case even when success rates are low. (Tymstra, 2007) . Tymstra (2007) suggests that wanting to avoid looking back and saying "if only I'd …" makes it difficult for people to refuse to take advantage of a new technology. In the context of IVF, for example, and in line with Sarah Franklin's finding that fertility patients commonly feel as though they have "no-choice-but-to-choose" IVF (Franklin, 1997) , Tymstra (1989) found that with a chance of success as low as two per cent, women still feared regretting not trying: 92 per cent of her respondents agreed that "Now that the IVF method exists I feel that I should make use of it; then at least I will have tried everything possible".
(b) When to freeze?
In the studies carried out to date, most egg freezers have been in their late thirties, with an average age of 37 or 38 (Nekkebroeck et al, 2010; , Baldwin et al, 2014 Waldby, 2015b) . As an indication of the age at which women first contemplate freezing their eggs, this average may be misleading low because it does not include those women who are advised against egg freezing on the grounds of their age, or the results of ovarian reserve testing (Mertes and Pennings, 2011) . If women are first thinking about freezing their eggs a decade after their fertility has started to decline, it might, at first sight, look as though they are doing it at the wrong time (Tsafrir et al, 2015) . If we are concerned only with clinical success rates, women should be advised to free their eggs in their twenties or even late-teens.
There are, however, weighty considerations that pull in the opposite direction.
First, egg freezing itself is expensive: one cycle of egg retrieval can cost as much as £6000 (ter Keurst et al, 2016) , and more than one will often be necessary in order to retrieve sufficient eggs to have a reasonable chance of pregnancy in the future (the recommended minimum number of eggs to freeze is 15). If a fertile woman freezes her eggs at the age of 25, she is more likely than not to be able to conceive naturally in the future, and hence is unlikely ever to use her frozen eggs. The younger the woman is at the time of freezing, the more likely it is that egg freezing will have been a physically invasive waste of time and money. For a woman of 38, whose fertility is already in decline, the chance that she will use her stored eggs is higher. It may cost more, if more cycles are needed (Mertes and Pennings, 2011) , and the chances of IVF working in the future are lower, but the woman is more likely to return to use the frozen eggs. Her investment in egg freezing is less likely to have been a waste of money, even though it is also less likely to work. Mesen et al (2015) calculated that although egg freezing was most likely to work when eggs are frozen before a woman is 34 years old, it was most likely to be cost-effective for women who freeze at the age of 37.
Second, in most countries, there are statutory time limits on the storage of eggs, sperm and embryos. In the UK, women can store their frozen eggs for no more than 10 years (Human Fertilisation and Embryology Act 1990, s. 14(3)), unless "a registered medical practitioner has given a written opinion that …[she] is prematurely infertile or is likely to interpreted in the same way as the previous 1991 and 1996 Regulations, which permitted extensions to the time limit only for "medical cases of premature infertility" (Department of Health, 2009 ). This will be satisfied for women who have gone through early menopause, but women who experience the normal age-related decline in their fertility are not "prematurely infertile", and, unless clinicians are, with the acquiescence of the HFEA, willing to certify that women facing normal age-related fertility decline are likely to suffer from "premature infertility", they will be ineligible for an extension to the 10-year storage period. This means that a woman who freezes her eggs at the age of 30 ordinarily will not be able to use them after the age of 40. Indeed, a 30-year-old egg freezer might find herself having to use donor eggs in the future, if she struggles to conceive after the storage time limit for her own eggs has expired.
If a consequence of the statutory storage time limit is the clinically unnecessary use of donor eggs, it could plausibly be argued that its application to social egg freezing is contrary to good clinical practice, and represents a disproportionate interference with egg freezers' right to respect for their private and family life (Jackson, 2016) . But unless the time limit is effectively 'fudged' by clinics and the HFEA, or there is an amendment to the Regulations, in order to permit extensions to the time limit for people who are not yet ready to use their stored gametes in treatment (Jackson, 2016) , women need to understand that their eggs may have to be disposed of 10 years after they were frozen. A woman who is thinking about freezing her eggs in her mid-twenties should be told that the storage limit may result in the disposal of her eggs before she reaches the age at which she might benefit from having frozen eggs in storage.
The London Egg Bank's "freeze and share" scheme, through which women under the age of 32 receive free egg freezing, and one year's free storage, in return for donating half of their eggs for use in the treatment of another woman, may be attractive to younger women, unable otherwise to afford the cost of egg freezing (London Egg Bank website, 2016).
Indeed, the scheme is currently oversubscribed and the clinic's website warns that "There is currently a six month waiting list to be matched with a recipient" (London Egg Bank website, 2016). Women who freeze at this scheme's upper age limit of 31 will have until the age of 41 to use their eggs; but for younger women, the storage limit might expire before she reaches her forties. If the 10-year time limit is reached when a woman is in her mid-thirties, then unless she has a medical condition such as early menopause, it would be impossible for a clinician to certify that she is, or is likely to become "prematurely infertile".
Women choosing to freeze their eggs have to balance a complex set of odds. Do it too early, and your eggs are likely to be unused and/or legally unusable. Do it too late, and it will be more expensive, and if more cycles are needed, more invasive; and the frozen eggs may be less likely to result in a live birth (Mertes and Pennings, 2011) . The choice about when to freeze is therefore inherently complicated: the best time to freeze, in terms of success rates, is not the same as the best time to freeze in terms of cost-effectiveness and having sufficient time to use one's eggs before their statutory storage period expires. If the average age at which women are freezing their eggs is 38, then, on the one hand, this has the advantage that women are more likely to use their frozen eggs, and to have sufficient time in which to do so, while on the other hand, it has the disadvantage that the live birth rate per cycle is like to be "substantially lower" (HFEA, 2016) than if they had frozen their eggs in their twenties or early thirties.
(c) Medicalisation
There are two ways in which egg freezing might be said to involve medicalisation. First, some commentators have claimed that it offers a medical 'solution' to what is, in fact, a social problem (Lemoine and Ravitsky, 2015) . If women are putting off childbearing because it is too difficult to combine motherhood and a career in their twenties and early thirties (Inhorn, 2013) , it seems obvious that the problem is not solved by enabling wealthy women to freeze their eggs. Rather, if career structures are often incompatible with young motherhood, family-friendly career paths for women and men would offer a more inclusive and progressive solution than turning some women into fertility patients, so that they can keep the option of genetic motherhood open into their forties (Harwood, 2009 ).
Imogen Goold and Julian Savulescu maintain that the choice is not a binary one, between egg freezing on the one hand, or improving working conditions for young mothers, on the other. Rather campaigning for family-friendly workplaces could go hand in hand with the recognition that some women might have their choices expanded by being able to freeze their eggs (Goold and Savulescu, 2009) . Social egg freezing might enable those women who wish to do so to keep the option of genetic motherhood open for longer, and the fact that we may prefer that society was ordered so that women feel able to become mothers earlier in life does not make that option illegitimate.
Others are alarmed by the prospect of female employees coming under pressure to freeze their eggs in order to concentrate on their careers. As Seema Mohapatra (2014) warns, "choosing not to freeze one's eggs may be seen as a sign that a woman is not serious about her career". It might also be easier and cheaper for employers to fund egg freezing for their young female employees, rather than investing in generous maternity leave and subsidised childcare. The announcement, in 2015, that Facebook and Apple were planning to offer egg freezing as a workplace benefit was greeted by some critics as the first indication that women might come under pressure from their employers to delay motherhood, and freeze their eggs instead of having a baby in their twenties or early thirties (Lemoine and Ravitsky, 2015; Baylis, 2015) .
In practice, however, the question of whether it is in employers' interests for their female employees to delay motherhood until their late thirties or forties is not clear-cut, and depends upon several other variables, such as maternity leave entitlements and health insurance. In the UK, where women are entitled to statutory maternity leave, older mothers are likely to be more senior, and their maternity leave will therefore be more expensive and inconvenient. For UK employers, unless they are adopting an exceptionally short-sighted approach towards the economic productivity of their female workforce (which is, of course, possible), encouraging employees to have children later in life might cost more than providing maternity leave for younger mothers (Inhorn, 2013) . In contrast, in the US, where maternity leave is not compulsory, and where employers' health insurance may cover the costs of their older female employees' IVF treatment, egg freezing might be a cost-effective investment (Bennett, 2014) .
It is also not necessarily clear that the only consideration in employers' decisions to offer their female staff egg freezing is its economic rationality. It has, for example, been suggested that the provision of egg freezing to employees "could help companies, especially tech companies, attract women and correct a notorious gender imbalance" (Bennett, 2014) .
Heidi Mertes also points out that it would be unfair to accuse Facebook of offering egg freezing in order to deter motherhood among its employees, given that, in the US where it is under no obligation to offer paid maternity leave, Facebook gives all of its employees four months of paid maternity and paternity leave, including for adoptive parents; that it provides financial assistance for IVF and adoption, designated breast-feeding rooms at work, and an upfront cash payment to employees on the birth of a child (Mertes, 2015) .
In addition, it is worth noting that this criticism of egg freezing does not reflect women's reasons for freezing their eggs. As we saw earlier, in the few small-scale studies carried out to date, by far the most common reason women give for freezing their eggs is the absence of a suitable partner. Workplace conditions are seldom mentioned. This is consistent with the findings of studies into why women delay childbearing, in which the lack of a partner is cited much more frequently than the inflexibility of the workplace (Hodes-Wertz et al, 2013; Hammarberg and Clarke, 2005) .
Of course, the reasons why women find themselves childless and single in their late thirties may not be unrelated to the fact that the career ladder that they were climbing in their twenties was a poor fit with motherhood. But even if family-friendly workplaces might help some women to have children earlier in life, it is important to acknowledge that the demand for egg freezing is not driven solely by employers' attitudes to young motherhood, but that men's attitudes to younger parenthood may play a part as well. As Angel Patropanagos (2015) explains:
For women who seek to co-parent with a male partner, men's reproductive choices matter and influence women's decisions to delay childbearing….Men need to find earlier childbearing more attractive and be willing and able to share in childrearing responsibilities. If men fail to value earlier childbearing or are unwilling or unable to share childrearing responsibilities, some women may continue to find themselves without a suitable parenting partner.
The second way in which egg freezing might be said to involve medicalisation is that it is part of the trend towards individual risk management in healthcare (Moynihan, 2010) .
Rather than future ill health, or future infertility, being in the 'lap of the Gods', and attributable to brute bad luck, responsible citizens are now encouraged to take control of, and responsibility for their future health needs. Egg freezing converts anticipated future infertility into a new condition (Martin, 2010) , for which anticipatory, preventative treatment is available. With the possibility of ovarian reserve testing, and the option of egg freezing, women's responsibility for taking care of their own risk of future infertility could become an aspect of a more general "obligation to 'stay informed' about possible futures [which] has become mandatory for good citizenship and morality, engendering alertness and vigilance as normative affective states" (Adams et al, 2009 ).
On this analysis, egg freezers are simply responsible "biological citizens" (Petryna, 2013; Rose and Novas, 2004) . If private "insurance" against future infertility in the form of egg freezing is available, then the individual becomes responsible for insuring herself (Ericson et al, 2000) . As Lucy van de Wiel puts it, "reproductive ageing becomes refigured as a variable over which agency can be exerted, rather than exclusively a given 'fact of life'" (van de Wiel, 2015) . Like other types of private tissue-banking, egg freezing might be described as "unpooled, personalised risk management … as a hedge against the uncertainties of the future" (Waldby, 2015a) . Parents store their newborn baby's cord blood not because they are likely to use it, but "as a form of biological security in the face of worst-case scenarios" (Waldby, 2015a) . Indeed, the chance of using the stored tissue can be very low indeed without disrupting the logic that storing tissue for possible future use is a sensible precautionary step. The market in private insurance against future risk thrives upon uncertainty and fear: "As insurers and other traffickers in security products know only too well, there is money to be made from uncertainty and the emotions that flow from it" (Ericson, 2005) .
Egg freezing significantly expands the potential customer base for private infertility treatment to include all pre-menopausal women who have not ruled out having (more)
children. The market for fertility services is therefore no longer confined to those who are unable to conceive naturally, rather egg freezing can be marketed to young, fertile women with no immediate interest in starting a family. Of course, the representation of egg freezing as a responsible choice for all women who might want to have children in the future is at odds with the complex issue of timing, discussed earlier, and with its unaffordability for almost all women. Nevertheless, as we saw earlier, once a preventative option is available, women may feel under pressure to take it up in order to avoid blaming themselves if they experience difficulty conceiving in the future. The flipside of medicalisation, and the increasing emphasis upon taking responsibility for one's future health needs, may be the possibility of blame and recrimination if one has failed to do so.
(d) Constructions of motherhood
It could be argued that the marketing of social egg freezing relies upon the twin assumptions that almost all women want to have children (Hartouni, 1997) , and that they will go to considerable steps to avoid the 'tragedy' of involuntary childlessness (Callahan and Roberts, 1996) . Might the very availability of egg freezing then reinforce "the social norms and expectations that construe motherhood as a central aspect of womanhood?" (Petropanagos et al, 2015) .
Women who freeze their eggs are undergoing costly and physically burdensome treatment in order to keep the option of genetic motherhood open for longer, or, in some cases, to accommodate their partner's unwillingness or inability to commit to fatherhood (Stoop, 2010) . They are therefore simultaneously exercising 'choice' and demonstrating maternal self-sacrifice. In the context of IVF more generally, Gay Becker has drawn attention to the way in which women may "experiment with their bodies out of a sense of responsibility to produce a pregnancy" (Becker, 2000) . Additional reproductive options are not always simply and straightforwardly life-enhancing; rather, as Pam Lowe has argued, "ideas about good motherhood" and "the notion that women should be prepared to make sacrifices for the good of their future children, in practice, constrain and discipline women's lives" (Lowe, 2016) .
But while a woman who freezes her eggs is going to considerable lengths to keep the option of genetic motherhood open, at the same time, she is currently either unable or unwilling to become a mother. In the media representation of women who freeze their eggs, a distinction is often drawn between egg freezers who are actively refusing motherhood now, and those whose desire for motherhood is currently thwarted (van de Wiel, 2014) . Women who are said to have 'lifestyle' reasons for freezing their eggs are portrayed as selfish and self-indulgent. In contrast, women facing cancer treatment, or women are 'involuntarily single', are selflessly undergoing egg freezing in order to preserve the possibility of motherhood within a stable family unit, despite its current impossibility for them (van de Wiel, 2014) .
As Lucy van de Wiel (2014) further points out, some women may choose to freeze their eggs "not out of reproductive desire, but out of reproductive ambivalence". A woman who freezes her eggs is not committing herself to motherhood, but may instead be delaying the need to make a decision about it. Women's fertility decline has the practical impact of making it progressively more difficult to conceive, but it also has considerable symbolic resonance, especially in a culture which prizes youthfulness in women (Rosen, 2013) . As van de Wiel (2014) puts it, "fertility is a rich cultural concept that signifies a particular relation to gender and age identities". The preservation of a woman's younger, fresher eggs might therefore help her to maintain her identity as potentially reproductive, and hence more youthful, for longer.
(e) Class implications
It has been argued that egg freezing has the potential to equalise the position of careerfocused men and women, enabling women to concentrate on their careers in their twenties and thirties, without feeling that the time to start a family is slipping away from them. June Carbone and Naomi Cahn (2015) have described this as "a reproductive game of chicken":
Delay in childbearing pays off in terms of higher status matches, more stable families and greater emotional and financial resources to invest in children -and increases the risk that the woman will not be able to bear children at all.
By extending women's window for genetic motherhood, does egg freezing give women the chance to 'have it all' (Slaughter, 2012) ? Or as an article in Time magazine suggested, could employer-funded egg freezing be "An equalizer among both gender … and class", providing "An egalitarian 'peace of mind'" (Bennett, 2014) .
But while egg freezing could make the lives of affluent, well-educated women more like those of affluent, well-educated men (Rosen, 2013) , it may make their lives less like those of low-income women. If women have to pay for egg freezing out-of-pocket, it will be an option only for women in relatively high-income and/or high-status work. Employerfunded egg freezing may broaden access, but it will continue to unavailable to unemployed women, and it is unlikely to be extended to women on temporary or zero-hour contracts, or in low-wage and low-status jobs. Insofar as most women who wish to freeze their eggs will have to pay for it themselves, very few women will be willing and able to spend several thousand pounds on treatment which is not immediately necessary. As Petropanagos et al (2015) explain, "It is important to consider the ways in which this technology may work to privilege the family-making projects of already privileged women, and to exclude others who cannot pay for it".
In Baldwin et al's study of 23 UK egg freezers, all were educated to degree level, and most also had postgraduate or professional qualifications (Baldwin et al, 2015 ; see also Waldby, 2016b) . For affluent, high-achieving women, egg freezing could "reorient [their] lives to match the cycles of the male-oriented workplaces they have won the right to enter" (Carbone and Cahn, 2013) , but it is unlikely to make any difference to the working lives of for wealthy women, it has the potential to further widen the gulf between women's experience of motherhood, depending on their social class. By transforming "the way elite women think about reproduction", egg freezing could "turn existing class differences into a chasm" (Carbone and Cahn, 2013) .
The challenges of informed consent
In order to give properly informed consent, women need information about the processes involved in egg retrieval, and the tests that must be carried out before egg retrieval takes place. But women also need to be prompted to consider some of the longer term implications of freezing, or not freezing their eggs, and they should be given the opportunity to think about some of the dilemmas that they may face in the future. This is inherently difficult, however, because the routine clinical use of vitrification is so new that no reliable data exists about its longer term utility. It can be difficult to communicate effectively about uncertainty, and there is evidence that patients find admissions of clinical uncertainty challenging and unsatisfactory (Politi et al, 2011) . But it is important that the informed consent process includes discussion of the uncertainties of egg freezing, including the fact that "it is far from certain that the woman will eventually use her cryopreserved oocyte reserve" (ESHRE Task
Force on Ethics and Law, 2012).
Perhaps most important of all, potential egg freezers need to understand that even if eggs survive the thawing process, there are no guarantees that a future IVF cycle will be successful. Françoise Baylis explains that "consenting to oocyte cryopreservation is but a first step on the path to future IVF", because "oocytes in storage are of no personal value to a woman who wants to make a baby unless she chooses to reproduce using IVF" (Baylis, 2015) . IVF is expensive, invasive and stressful (Franklin, 1997) , and every cycle is more likely to fail than it is to succeed. As Susan Bewley (2016) puts it, "We know that the joyfilled, constantly rising number of X million babies born via ART is accompanied by an unspoken, larger number of Y million couples disappointed, financially challenged and grieving". Women contemplating freezing their eggs should therefore be properly informed about the costs and burdens of IVF, as well as the processes involved in egg retrieval .
A further challenge to informed consent is evidence that people find their own fertility loss difficult to understand. As well as information about the pros and cons of egg freezing, women and men may need to be told that their "best chances of having a healthy child are through natural reproduction at a relative early age" (ESHRE Task Force on Ethics and Law, 2012 ). There is evidence that women and men tend to overestimate their own reproductive capacity and underestimate their risk of future infertility (Daniluk and Koert, 2013) . In their survey of Australians of reproductive age who wanted to have children, Hammarberg et al (2013) found that the "majority of participants underestimated, by about 10 years, the age at which male and female fertility starts to decline". It is therefore unsurprising that the average age at women have frozen their eggs is in their late thirties (Klein et al, 2016; Nekkebroeck et al, 2010) , when they have started to feel vulnerable to infertility. Before then, as John
Robertson (2014) puts it, "the optimism bias of the relatively young" makes the risk of future infertility "seem quite distant".
As well as underestimating their own risk of infertility, there is also evidence that women and men overestimate the likely success of fertility treatment (Bretherick et al, 2010; Maheshwari et al, 2008; Daniluk and Koert, 2013) , and in particular, that they overestimate "the effectiveness of assisted reproductive treatments to overcome age-related infertility" (Wyndham et al, 2012) . Taken together, this makes it especially important that potential egg freezers are not sold "false hope" (Mertes, 2011) , and are not encouraged in the belief that by freezing their eggs in their late thirties, they have preserved their fertility indefinitely.
As Lauren Martin (2010) has pointed out, 'fertility preservation' is in any event a misnomer for egg freezing: "Women who use their own thawed eggs because they cannot conceive on their own are no more fertile than those women who use donated eggs for the same reason" (Martin, 2010) . What is preserved through egg freezing is not a woman's fertility, but her "ability to transmit [her] genetic material to future generations". Indeed,
given the failure rates of IVF, it is not even clear that egg freezing 'preserves' a woman's ability to have genetically-related offspring. Rather a woman contemplating egg freezing needs to understand that having frozen eggs in storage simply means that, in the future, she would be able to attempt IVF, which may or may not work, with her own stored eggs, rather than with eggs from a younger egg donor.
Women also need to be forewarned about some of the complex decisions they are likely to face in the future. The decision to dispose of one's eggs, or having their disposal forced upon one after the expiry of the statutory storage period, can be difficult. In the context of stored embryos, there is evidence that patients put off making decisions about their disposal or donation, and that they do not find these decisions straightforward (Karpin et al, 2013) . We know that it is not uncommon for ex-patients to fail to reply to letters from clinics about the disposal, donation or continued storage of their stored gametes and embryos (Pennings, 2000) , not because they do not mind what happens to them, but because of their "desire to avoid irreversible statements and a general uneasiness and unfamiliarity in thinking about these issues" (Pennings, 2000) .
Because of 'social' egg freezing's novelty, we do not know what impact the UK's 10-year statutory time limit will have upon women who are choosing to freeze their eggs now. In the first years after their eggs were stored, women will simply have to pay an annual storage fee. Towards the end of the 10-year period, women might feel under pressure to use their eggs, perhaps using donor sperm. Ironically, the time limit might even be experienced as a new (non-)biological clock. It may be possible for women nearing the end of their statutory storage time limit to apply to export their eggs to another country where eggs can lawfully be used after 10 years, but this is not without costs and practical difficulties (HFEA, 2015) .
Clinics therefore need to give women unambiguous information about the existence of the 10-year time limit, and the implications it may have for them.
Almost all clinics' patient information sheets do mention the 10-year time limit, but some are vague about the options for extension, as is evident in this sample of five current patient information leaflets:  Eggs can normally be stored for up to 10 years, provided that you renew your consent to storage each year by informing the BFC annually (in writing) that you require storage to continue…In special circumstances we may be able to store eggs for more than 10 years -this depends on the reason for storage (Bath Fertility Centre).
 Eggs may be stored until the patient wishes to try to conceive with them. Currently eggs may be stored for a maximum of 10 years, although this period may be extended if the woman is rendered prematurely infertile, in which case they can be stored for 55 years from the date they were frozen (Midland Fertility).
 The statutory storage period for eggs is ten years. At the end of the ten-year period you may be able to extend the time of storage. By law we can store samples for 55 years, provided you meet the medical criteria of having or be likely to develop premature infertility (Leicester Fertility Centre).
 There are a number of forms that need to be completed as egg freezing is regulated in the UK by the Human Fertilisation and Embryology Authority (HFEA) [no mention of storage limits] (Nuada Gynaecology).
Of course, it should not be assumed that this information is all that women receive, and the implications of the 10-year time limit are likely to be explored in more detail during oral discussions about the implications of egg freezing. But it could be argued that the practical significance of the storage time limit is sufficiently serious that written patient information sheets should contain a blunt and unambiguous warning, such as: "if you are not medically and prematurely infertile, or likely to become prematurely infertile, the clinic will have to dispose of your frozen eggs after 10 years".
Future implications
As more women make individual decisions to freeze their eggs, the result will be the storage, 'Social' egg freezing is unlikely ever to be funded by the NHS (Arie, 2015) . Writing from a Belgian perspective, Heidi Mertes and Guido Pennings (2012) suggest that complex questions might arise if women who have paid to freeze their eggs are eligible subsequently for publicly-funded fertility treatment. Using their previously frozen eggs will make their publicly-funded IVF treatment significantly cheaper than it would have been if they had embarked on fertility treatment afresh at, say, age 39. They will not need to undergo ovarian stimulation or retrieval, and they will have needed less stimulation and fewer cycles of treatment. In countries, like the UK, where at least one cycle of publicly-funded IVF treatment is, in theory at least, available to women up to the age of 42 (National Institute of Health and Care Excellence, 2013), egg freezers might therefore be privately subsidising their future state-funded fertility treatment.
Should women who subsequently use their frozen eggs, when they would have been entitled to a full cycle of publicly-funded IVF treatment, therefore have the costs of their previous egg freezing reimbursed? As Mertes and Pennings point out, there will have been a considerable time lag between the original investment in egg freezing and the subsequent IVF, so the refund might 'be experienced as a considerable financial "bonus"'. Indeed, they suggest that it is even possible that some women who could conceive naturally might be tempted to undergo IVF in order to claim this reimbursement for use by women who are unable to use their own eggs in treatment, there would be no need to recruit egg donors in the future. There might also be advantages to using frozen eggs, rather than recruiting fresh egg donors, because it would facilitate testing for infectious conditions such as HIV, and would eliminate the need to synchronise the cycles of recipient and donor .
The upper age limit for egg donors in the UK is currently 35, so if most women are freezing their eggs in their late thirties, they would be too old to donate those eggs for the treatment of others. But older egg freezers (and younger freezers, if they had qualms about donation for use in others' treatment) could donate their unwanted eggs for research purposes. This is potentially significant because the recruitment of egg donors for research purposes has been both difficult and controversial (Baylis and McLeod, 2007; Beeson and Lippman, 2006) . If leftover frozen eggs could be used instead, they might represent an invaluable scientific resource.
Conclusion
Egg freezing presents women concerned about age-related fertility loss with a new option.
Although this might seem self-evidently desirable, there can be costs associated with having additional choices (Irons and Hepburn, 2007) , including the possibility of future regret and recrimination for failing to take advantage of them. Women might be spending significant sums of money on retrieving and freezing eggs that they are unlikely to use, not because we know it to be a prudent thing to do, but in order to avoid the possibility of future regret. As
Judith Daniluk (2015) explains, women are already blamed for 'waiting too long':
This "blame the woman for waiting too long" discourse is devoid of any acknowledgment of the myriad economic, career, and social costs of having and raising children-costs that constrain and circumscribe women's reproductive autonomy…. Further contributing to this reproductive "Catch 22" is the social responsibility burden placed on women to ensure they have, and raise, their children within the context of a loving, stable, two-parent relationship and secure home.
In the future, women might be blamed not only for 'waiting too long', but additionally for failing to insure against the risks of 'waiting too long' by freezing their eggs? If a woman's future infertility becomes something over which she could exercise some control, does it also thereby become her responsibility? It is alarming to contemplate a future in which a woman who 'chose' not to freeze her eggs might be regarded as having 'chosen' to become infertile later in life (Mohapatra, 2014) .
Women now in their twenties and thirties have an option that was not available to previous generations of women, and while some women may benefit from having decided to freeze their eggs, it is important to acknowledge that the decision is not straightforward, but is instead beset with uncertainties and ambiguities. Through egg freezing, increasing numbers of women are choosing to become fertility patients, and are undergoing invasive treatment that will have a modest chance of success only if they become IVF patients in the future.
Given that egg freezing has only become standard clinical treatment within the last few years, we do not know how many women will regret not freezing their eggs, or how many women will be glad that they did so. It is impossible for an individual woman, or the healthcare professional advising her, to know whether egg freezing is the right thing to do; instead a woman contemplating freezing her eggs can only speculate about her future relationships, and about how she might feel in the future about her decision to freeze, or not freeze her eggs. Today's pioneering egg freezers (and non-freezers) have a new option, but they also face new dilemmas, and the possibility of feeling responsible for having made the 'wrong' choice, with the benefit of hindsight. When a generation of women faces a choice that was unavailable to women ten years their senior, they need access to as much information as possible, including an honest admission from the clinician treating her that there is as yet no evidence of the long term utility of 'social' egg freezing.
